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ai^w] {Slurry composition for chemical mechanical polishing, method of 

planarizing surface of semiconductor device using the same and method of controlling 
selectivity of slurry composition} 

£1 ^]£3^^ iQ-^s) <U ^HH n}€- to^^l-^ K # 

S. 6€- pH 7<>)H ^7H1 ^-£611 trf^. ^)e^ zi efl l£ o] c). . 

5. 9A ^ £ 9B^r -g- ^ofl 4= ^e) s^l-o]]^ AflBjo} <£p}*fl<2}- ^sj-^^ ^ 
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S. 10A $ S. lOB^r -g- Tire 4! iW 2^#<HH Aj^o> ^pHI^- ^ 

£ 11A £ life £ ireofl 4€- 2^-§- A $ B^l tfl^ TEM a>*1(±LbHH 3. 

S 12A g £ 12B^ ^ofl rcj-^. ^e}E] 3^8 # A g B^l tfltt TEM ^(rj-a ££) 

£ 13^ ■& n** ^3 A * B<^1 ^ofl nfe 

E i4- .g. ^ofl 4# A ^ B«*fl tflsH ^7H1 ^J£of| xq-s ^^.^ 

£ 15fe # ^ofl 4- A g B°fl tfl^H *JE<>1] ^ afl^^ 

£ 16* €■ 4€ A g B<^1 tfl*M ^7^1 ^ofl ttf- ^ og^ 

£ 17* «■ #B]El 2^#6fl^ ^J^^ ^n^o] *flo^} fe wj- 

10,50 ; 7l^r 12 ; sflc^ 
14,52,70 ; 16 ; H^l*]^ 
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<21> 



<22> 



18a, 18b, 18c, 54, 60 ; ^>^-## 
58,64 ; <&v\$i 62a, 62b, 72a, 72b; -ffcSL^f* 

3 31* ifl-ifl * ^ W 4<H«H- ^oq ^t}. 

W ^ ^(Chemical Mechanical Polishing; CMP)^ 7}<&% ^o}^^. c^j. ^ A} 
«H S*>*H 44 7 W o] 7>^4 ^ w ^ ^ H 

p W 3* -*|^ «£4 *4| Ja* floH *q* W( Global Planari2 ation) 7]^ ^ 
CMP ¥4<*A| 4,0,4* ^ #5]bH w ^S^H, W c,^ oi P> 

«S Moa 7>^ * H i^-. «,o la , t ^ *, SJM 

4 *J7>^ 7 >^ofl ^ 4,o W iW 3- Sfc ^ o] ^ ^ ^ # 
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C24> 2^ # o| S^fe HUM ^ofl ^ 3711 **MS* #a]el( ^.g. 

#B ^' **HSL* ^Mtflj. sTKShallow 

Trench Isolation) A>^-s) fe ^^5}-##(Si0 2 Layer)^ <3*r1* nfl Af-g.^ 

SA|, 3711 o^Ml <a*>, pH oj-^^ ^ j^^^*, WiLS ^ €rf> ^ ^ 

s., -tismcSiQa). <W>KCe0 2 ), WM(Al^) *o] A}&&t±. 

1 ^MrSL 44*1* ^ l7]7l ^ ^ 7M]7> mc>} % 7WsL 

^^«17> ^5)^1 m *y ^^o s ^ 

371 nflS-ofl ^ofl ia ^) f -fHIM*]fe M7> o}^ 

^ ^ (dishing) «4M ^sjc! ^ 
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'26> 
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3 ■a^-g- #33 a-tf** *fl^*Hr r-fl ojrf. 

* «^ **i*. *7i « ^ AWH s ^ 

# ah^h ^£0,1 ^ ^ #33 

^-71 W „ fl« « ^ ^ tfl* H 4W* 

«B*K *4M £ -S-o]^ ^ 7M1# jc^ H> ^ ^ 7] ^ p># 

^ *m»)7} 40:1 o^ol * 01 ^ ^ 7M)51 ^_ 7> ^ ^ 

S*. ^71 fro^ <7Wt ofl* ^ S B]^> (polyacrylic acid) E- 

« #33 ^#o)l tfl^H 0.1 xfl*] 0.6 **%7> ^ ^o] ^ € <M*1* S* ^ 
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M4I W 44*16) flo.^ w ^ Ma( ^^ # ^ol 

* £5^171^ €M*l*Rr ^71 &<HI Itf*^ 4- 7l «> £ ^ 7l ^ 

ifco] J^S* 4-71 W 7l^)^ ^H^ofl Ma 

Ai, -8-71 ^71^1^ <3*HHH^ m o} <£v,}o M> g SLo]^ ||7M» 

IW ' ^ *>1 <3"Mr£S] 40:1 ol ^. ol ^ 

71 -§-1^ «7>*i| ^J. S4 ## ^ ^ o S Wm 



<33> 



° H **** ^ ^ fl*h « 4-7i 

6 H, ^"71 -aels^^-*^^ ^ sat}-. 

*]# A>^>^ = ^ ^ W7 1^^ ^P^*, 0}*fl ^7^ 

* a** ^ §1 -7) ^ * 1^ 4, ^ 

-Ml 9 # o]^ W « ^- 7 ) #B)B] ^ w ^ o o] ^ 
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7 >*^*i **wm - ja^ f 3 7H1 <q ^ 

£* ^n>^ £ €*Kr *H 4^ 40)* - o^tf. g^, 

* *tM m*. mo} #33 <3^*}7 r a7l 

A >-§-f-^^) tfm <+sf#^^ gqul* ^ ^rj.. 

W*W *n ^ flH* o|a]« 

fe- STI (Shallow Trench Isolation) *^8* -i^^] ^^^£#o]4, 

£ 1# #2:*Ha, oj)# cj-i^O^ ol-^^ 7l^(10)^-ofl ^5JSA>^ # 

(Si0 2 )^ « *H-#(i 2 ) g ^eJMiHKSia^a o^o^ ^^ ##(14) ^ ^ ^ 

*M» ^ajJlSL ^^ 7] ^ b«*1«8^(16)* ss^^ sfinJOE 

a *H W *|s*(i2) ^ 7l*(io)* 3 oi M H**|<8«Ki6)* 

S«*IS«|(16)*- ^(gap filD^H W **H**(14)4| S^csJjL^ M « 



38> 



:39> 
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40> 



° lc ^^' £ 2 » -8-71 ^#^(18a)<Hl tfl*M ^e)?> ^44 

^ 1*}- £W-7l*)*| £4*3* «M«4. ^43* a>-§-^ g^og ^44 

#444 #443 0*4^4 nfl^-ofl A€ « 7> §7fl ^ 

(14)^1 4#tife 4t*«*(i8b)«l| tfl*n 2 *> tra-Tixiq 3">*3* ^*h, m«*i<83 

(w)ifl^^ ^jh»ci8c)oi ^4. 2 *\ myww &v*w\* * ^ 

4|4o> #447} A>-g-^rf. 

*7l 24 *i4iHW*r **#*<14)4 4tfHHKl8cW tflfc £4 ^4 

#4 ^> 7l ufl^o]) <>]« «y=^H] <34^3 ^^ U]7> ^o>c> W . 

(14)4 4W#*(18c) ?_H «4*£ #*»*)7\ 44*1, £4^ ^.oi-ofl ^##(14)4 £4 

; 43> STI CMP A>-g-5| fe #44^ tfl^H, ^sJ- ## A>0 )^ ^ 

3X1 P W ^#^r ^SL^ ^47} ^4. ^>4#^4 ^ 

<M ^4 A>*4fc 4^ #444 UlJrtH ^^oV #44^ oJp> *fl4^£4 4*47} 3 
^ 37l7> 37] nfl-g-ofl ^lo^ofl Aae))^! <%t±. 

° H * ^m^i 34 *fl4^E4 4^14 e 44431 

4 ^44 ^a^sgo^, oi* #44 a^iMH 34^4 * £ ^ 

*ll4 H7H 44 ^ ^7l^£4 ^44 o^ dm7l ^ ^ ^ ^ ^ 

4- ^4534. 
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PETEOSCPlasma Enhanced Tetra-Ethyl-Ortho-Silicate)^M- ^^r^.^, ^sJ-^SI: x\<£ 
7l^^(LPCVD)^^.S ^*}$U>«1, 2^7) n ^]7> 7000 A % 1500 A7> 
0l * - ***M ^ ««>t tftt *flSU* Strasbaugh 6EC« 

^•§-^>^^-. ^fl SSAlfe RodelAH iciOOO/Suba IV Jfl*=* ^>-§-*>^A^ , (Down force) 

-5-5. <?!7m £*r#3<8- 4 psi(pounds per square inch)<>H, (backpressure)^- 0° g 

S>$q-. *f]S.<4 Bflo]^ ^^^^ 70 rpmiLS ^53-2-^, ^ojs] Afojo^ Aj-tfl^^ 

250 fpm(feet per minute)^ ^-^cf. o.^g_ 100 cns/min*^ o.^ ( ^pfA]^ 

30^:5. Zf £*r*3 *d«11 ^1^- E^iS ^Al^(ex-situ) *tH** ^«8*rg 

CMP ^ Mfe NAN0 *m^}o} ^i^( Nanospec) 180O.S ^H^tf. 

*Wa*a* siHr tl-w #o]^ o. 7l ^7Mi» - o i o. l4> ^ ^ H *iM 

^3<>r Ji^^( S olid loading)**] l ^%y\ s\s.sl ^cf. ^ 

^7l«^ 7^£. tiflq o^o]^ AW^Ofetec Appliced Science) ^ 
ESA-8000^S «*t*«o.^ f AfleW o^*,], W ^ ^ ^^flfe ^71 

*H ELS-800JL5. ^^cf. oldens. XEM ^ SEM^- °l-§-^ ZLsfl^S^ a>^^- ^^o.t^, 



33-12 



'020087934 „™o, , 
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«*> m«\ rfltt TEM g SHW, 4^6> ^^(fumed 

silica) ^7} ^ojoj) ^ ^ ^ 

* * S»M7} 33#(point contact * «1* H , ^#(plane-contact)4- 
7>**M| ^-7] nflg-ofl »171#£« 7>^A]^ ^ TEM ^O^L^ 

>fle, * >> ^ 2 0 ^ 50 nm *5=oH , SEM a^oj^ ^o} 

2*> <g*V H7l^- 400 nm 33=3. q-^tftj.. s=«-, TEM °H*HAi y.jq-rz. ^(Bragg 
diffraction)*!] 7 ) W 43* ^^^^ ^ ^ 

* ^^]7> Ce0 2 ^ #*.2.*WH(fluorite) 3^ iL^r}-. 

<49> E 4 ^ # oj ^ AHH ^ ^ 7MH q 7}m ^ £oj] ^ 

<50> 5L 43^-B), ^7M]7|- XflBjo} ^-o,] tfltF ^#-1 ^#51 

^»^J£4 tf*HM ^17]^7> ^-71 1879 A/min^ 467A/min3L3 ZL 4.0o^cf. 

<* «1*H * *l-fHr 7>^4 A,S,o> AM^l 

Ce-0-Si ^t-i; ^ 2)^3*1 ^-^-§-c]l 7l«yfV aog 

51> £ 4S "^ ^ *7>1fr «H* <£PHt*4 ^T^JEfe ^^o S ^ 
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«■* <r m. "H^H ^7M1^ ^ £7> io%(^, o.l **%)4H 60%(^, 0.6 #^%)^ ^ 
ifl«H fe ^JR***) tfl*}- *§r^f^ *l]7|4p£ ^^7} 40:1 o)^** nfl-f a> 

S^-$r ESACElectrokinetic Sonic Amplitude)^^-] ^e}. a]^^. uJ-Ej-vfl^- ^ 

^ 2|01 -^ ^4- ^IBJ- ^ ^ ^ 7 ^ H> ^ 7] ^ 

^^W] 7 > 37)] ^o]7> 3# *flEj- ^3 ^ 0 ] S - £ 4 

. 6£- pH 7°)H ^7>»1 ^JEofl ^ ^ # ^Bfl^olt^-. £ 6°3H 

°1 # ^ oj^^ q.^^ ^ ^ >cf «*#**| 

S. 7^ 3.7} -g-ioll tfl^. £ ^7H^ i+B)-iflfe ZliflH^c}-. 

£ 7*H 1^3 : ^7^1 : uj-^ifl^, ^oj-o, 

« ^-§- ^vflp^, 7>S^ « i# q.^^ MDF(Mean Difference Fraction) 

&-g- q-Ef^t^-. £ yS-^-Bl ^7^] ^£7} 20%oflAi 0 %S sl^S)^ -g-^^ «a^>^ 
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37]^ 7]«\ £ ^ ja^, Txj-^i og^ H7ls1 ^^.^ 

C56> [ S !] 



WWW— 1 ~o — [ 



+ 25 



c57> 



£ 8* A^c] 34)3 71^(50)^ #Jj.Jf M ofl -€^^^^-l-#(52)ol ^ 

##(52)^ S^-fir IE14H Ji^fe ^ £ o] ^ ^ ^ 7> ^ ]7l ^ o] ^ 

* *7M(56)^ (54)^ s.W*\ «*] ^bJ^sj. 



C59> 
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:60> 3£ 9A $ 5L 9B^ 4^ #&)b] dM§*MH ^1 ^ o> ^o^^ ^n}-^ 

7HM^ iL^^r S^l^H, S. 9Afe ^7>^1^ ^£7} ^tH^og 7§^-o) 

:61 > 9A ^ £L 9B» ^S^, #5}-l-#(60)^ z]-7l \££ &o]£-s$ ^ 7 }^ 

$ **H ^Sfl <8^3*r -tftflaj o_j=L ^ -B-Jl^I (effective thickness) "Hl"^ ^ 

*ll "H2"« g~ iLJ:#(62b)°l ^71^1^ o^n> ^ ^o>o,l <gp> 

*fl S$wMI(64Hfe ell shear stress, 66)7} t^EM U^tr <^*1» 

€4. oje)^. «*}-^ oflui*l7r ^#(62a,62b)^r *flH^7H #^>^, <3*H](64)fe 
#(60)5] S^ofl ^##(60)4 Sr^M?^ w>-§-,|- ^jl^t}. ^7H1^ 

^£7> ^-rfl^^S £ 9A ^ ;g-f -B-Jr^^l »H1"7> ^71 nfl€-^l <a*r*fl(64)Sr 

(60)^ 7l-^ol ^ JL> xz\-^X\ a>2|-##(60)^ ^71 ^£7> 3.7]) 5H, ^7>^^ ^ £7 > 

#rfl3 O.3. fe-gr £ 9B^ ^-f -fi-Jl^l »H2"7> ^7j *fl,g.6fl ^pH1(64)4 ^l-#(60)^ ^ 

# 7>^ol ^on}, n^X] ^#^(60)^ *fl7i ^S7> €4. 

:62 > 5. 10A ^ £ 10B*r ^ ^^cfl tcf^. ^s^o> <£v}z\)2\. ^ 

# 7>^# JE^ojiL SLo)^ £^#o]^ ( j£ lOA^- ^7^1^ ^-£7> ^-rfl^o.^ ^ 
-foH, £ lOB^r |7Hlo] ^. £7 ^ ^tfl^o.^. ^ ^-fo]c|-. 

:63> S 10A ^ 5. 10B# ^2^, €^-##(70)^ JL^^l z]-7l ^-o]^ ^ 

44 4\n H^fe #tfM<L3L ft*.** (effective thickness) "HI"* 

^(72a)4 ** ^£o] *<>1** %7}*\]*) **M| ^§fl ^a^s)^ ojg. ^ ^.^-^ 

H2"« 3Hr ^.s^(72b)ol ^^^rf. w ^ , ^ 7 ]^|^ ^o>of| sfl 
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^*fi £*r*0(64W*r 4=M ^H3li(66)7 r ^7>5l^n>, <>#l-#(60)^ «1*H € 
^•€•^(70)^ S^<H] ^^5)^ ^.S#(72a, 72b)3 -fr^Ml^l 3.7} nfl^l ^7}^}2\ 

^cfl^ £ 10A^ ^-fu}- ^7H1^ ^£7> o_j=L ^ H ^go} 3^ <g 

p>^)1(64)^ ^5}-##(70)^ ^ 7>^ol J2.J= ^-o.^ 4^ ^##(70)^ *\}7] ^ 

£7> 3j-7fl ^cf. 

:64> ^ f ^-^^s.^ oj^o} a7]7> ^5^^) cfl^V ^S^f^ ^t^SI 

:65> ^ ^ 7 }*1 ^-ff-S] 4^C> o^P>^» ^J^x}. 

^(cerium carbonate)* a]~§-*H ^ ^m^-g-'S (sol id-state displacement reaction 
methodH ^sfl ^s}o} o^}^^ o]0>}d\]x\ o] &j ^J- ^^o> ^t^I* SL^Hf. 

» ^3 A'S tHfi- ^14^ *HNMs*1 ^ ^olM^olsCcerium nitrate)* 

•*r-£-*M <w<$ s^HJ^twet chemical precipitation method)*)] ^«fi ^jtr c^]-*)] 
oi^oil^l *\)r!)o} <£v}^ #e]^* '#B]e] B'S. 

:67> S 11A ^ £ 11B^ ^oj] tt}-^ ^sje] A ^ B^l tfltb TEM ^(JieMH ^ 

- )0 1^- ^ HA ^ £ HB^B], B fe ZL 37l7> 40 ifl^l 60 nm^ ^rl^l a 

°H tM^^M, Afe n 37l7> 100 nm 0)^0) 5)^ o^].g. cj.^ <y^^. ^ 
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;68> £ 12A ^ £ 12B*r ^-^ofl Tt).^- ^3 A ^ EH tfl^V TEM A>*l(4i3. ^S.) 

•ltK S 12A ^ £ 12BS^, b*W <g^>#^ «^«|« 33 wj-^ t^iflfe*! a]*} 

°! A<Mfe 4*44 ti"M7> *te #tt4. °13£r <34 M ^^><H1 «W* 

; 69> 3EL 13-a- 4€- #aj^ A £ B4| tfl*H ^ 7 >>ll ^£<H] rcj-# ^tiJ-^J 

#S.*r A^l 1*1 «M ^£41 tW, #51^ 3+41 *7>^ ^£7> 0.40 

^^%7f i)7l^l *M #£7f 7^ ^]nf, ^s)^ B ^ ^-fo,]^ ^ 7 >>il^ ^ £7 > 

0.08 ^ % JfeolH #^«] <£ + fli}. tcj-Ej-Ai H7 ) 7} Ajin^ofl £. 

^ &4. 

C70> £ 14 -. ^ofl A ^ B<H1 tflSH «7>>fl ^£o)| tcj-^- 

4^ nefl^oi^. £ usumi, ^7Ml7V 3+ a « B sa<H 

#d^H, 9r 0.10 ^% 7]<q JLJ^-g. + ^rf. 

^> £ 15^ * 4# A « B*f| tflsH «7M 4# <g*>cq ^ 

4 ufE]-^ HHflHolcf. lSSL^. #33 A ^ 1^33 b<* 5U<>H 4« ^ 
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tfx^MHelectrostatic interaction)^: 7^ ^tf-ji ^^cf. tr)-ef^| , A ^ x\)7] 

#5L^ *}-o]i=. o]&|^ ^jr^-g-o.^ ^ ^^uf. 

£ 16* ^ofl nHE- #ajs] A $ B«fl ifl*H ^ 7> ^i ^ £o fl o^l ^ og^ 

3711 ^^Hl. £ ^e] B ^ 3* *j*> H7]fe ^ 130 ^ 

170 nm ^JE-iM $7M|4] g ^ li^HH a. Jio^l &o.u| ( ^s) A^ 

37]^ 150 nm<*IH 300 nm7 r *l ^7 r *)l^ ^je ^ 7 H1 4^ ^7>§>7fl ^cf . £ iia<4 
£ im «1^H, ^e]oflAi oiuHlfe tfcfc. -g-^^o. ^ ^o^, ^ ^o_ H B 

^ 7 >^^1 #33 a*)^ ^ g. <$*W #33 ^ ^ 

*H ^ <9*Hr § ^ofl «] §H ^ MdJ| ^e^>7l7> <H^7fl 

W. ^7H1 ^£<M ^^ofl tflt!- l^oj a^^o] ^slxJ. 3.7) i^ofl y]^ 

«»W ^7,># 3^ ^ <gp H1 W# ^^ofl «]^H ^7^1-1 ^ 

£^ ^7>i4 m ^ #aj<J ^ ]7i ^^^^ 

°^>7> ^.o^^^. 



33-19 




T020087934 ^3 <g* }: 2003/11/25 

76> £ 17-S: ^ofl ttf-S ^#<^l^i ^S^Sf ^T^-g. ^O^}^ if}- 

tfl^V #51^ q-BHl A2^ 7]^ 

xflt!: <3*} *)]7i ^JE£] ^» M-Bf^ ^oi^ ( B2 ^ uls ^l-f^l tfl 

^ m-e^^ ^m. 

£^Hi^ tfltb^*^ ^7]^£«1«- M-e^t}. nJ-eH, ^7>*fl ^ 

S7> C2<£ ^-f , 7]^ #a]B]^ ^i^Hl^ R2/Rlol^, aim #e^e)^ ^^y)^ R3/Rio]rf. 
-f ^^V7> wis ^e^# A>-g-^A-i ^-71 7]^ ^sH^ ^^t!- Qjlt)- S>fe 

£fl*H ^7>^o] C 2^1^ C1J15L ^<^tt -id^w]* <g 

^ ^ 5^1 °]5RV 1HH ^Sfl ^7>»1^ ^5=^ 7}?]51 ^-^>7fl 

•€*Kr ^ &tf. 

^3H<*IH tj-^tb ^^^^]7> 7^^ #€-01^. 
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^3}-i-^o11 tfl^ #SH§-^ ^n>^i ^A]2] ^ ^Ob}, ^7V^^ ^« 

s« ^^-Ai^ -S^S. €*Rr «H1 4ef ^IHI- ^ Sicf. 5Eth 

^O} S^#°1H ^P>^7>71- S7l oj^>o] 

^>-§-^5.^ ^SHI^] tfl^ ^P>^£. ^A]^ ^ o^cf. EC)- B}-^ 

^kM-f^ c^U^M ^]sjol 3g^ 7 ]. ^Sj-Tfl ojs^^ «_ >:£S)] 

°1 
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i] 

**«X|. W*\ e^rt g ^oi^g «7>4* IW, ^71 

iflft ^7] £4**4 ^P>^£51 ^^Ul7> 40:1 ol-8-ol S)£^ ^-o)^ $7}*$ Jfr 

£7> ^H^M ^7>^ $-§r ^0.5. Sfe ^71^1^ 
[^T 1 ^ 2] 
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